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INTRODUCTION
Surveys represent one of the most common types of research in the health, social, and human sciences. Particularly in the health sciences, the prospect of studying the evolution of a specific disorder and monitoring the efficacy of a specific treatment based on assessment surveys has been considered a great advantage, because they are easily accessible and inexpensive (1) . The increasing use of surveys to assess the quality of life, quantify symptoms, and evaluate attitudes and behaviors in studies from distinct countries warrants the translation and adaptation of previously validated questionnaires to different languages and cultures. To facilitate and expedite this task, guidelines on the translation process aiming to ensure the equivalence between the original and the translated versions have been published (1) (2) (3) . The literature has several validated surveys that are useful for measuring the symptoms associated with visual discomfort, such as those developed by Conlon et al. (4) , the Convergence Insufficiency Symptom Survey (CISS) (5) , and the CDQOVL visual quality of life survey (6) . The CISS survey addresses the most common issues regarding near vision problems and has been subjected to numerous studies to determine its validity, reproducibility, and effectiveness in identifying and monitoring the treatment evolution in individuals with convergence insufficiency (5, (7) (8) (9) . Initially developed by the CIRS (Convergence Insufficiency and Reading Study) group, it was later modified to include near vision activities for adults (e.g., video games, hobbies, reading, and leisure activities) (5, 7, 8) . This questionnaire, validated in schoolchildren aged between 9 and 18 years (5) and in young adults aged between 19 and 30 years (8) , is a reproducible and valid instrument, with high internal consistency and capable of addressing clinical changes during the treatment of convergence insufficiency (9) . In addition, it has proven to be an added value in the diagnosis of other nonstrabismic binocular disorders with symptoms similar to those of convergence insufficiency, particularly the accommoda- (10) . It has also contributed to the quantification of symptoms of visual discomfort in students (11) , and the identification of individuals susceptible to visual complaints associated with visual discomfort from 3D displays (12) . In Portugal, no easy-to-apply, self-administered instruments with good reproducibility rates are able to assess the visual discomfort associated with near vision tasks. Therefore, the present study aimed to adapt the CISS survey both transculturally and linguistically into Portuguese.
METHODS
The study was conducted in the Laboratory of Vision Sciences of the University of Beira Interior, with the approval of the Ethics Committee of the Faculty of Health Sciences of the same university (process CE-FCS-2012-027). The research comprised two phases: the phase of translation and transcultural adaptation to the target language and the phase of psychometric validation of the questionnaire.
The translation and transcultural adaptation process was based on the guidelines proposed by the Beaton and Gjersing teams (2, 3) . The psychometric validation of the translated survey was performed via interitem internal consistency analysis using Cronbach's alpha, and via temporal stability and reproducibility assessment using the test-retest analysis. These analyses are able to assess the validity and the reliability of the adapted instrument (13, 14) . To achieve the desired results, the translated questionnaire was applied twice by two separate researchers. The interval between the applications of the two questionnaires was 1 week, which was sufficient to ensure that no significant changes would occur in the general behavior of the participants and that they would not remember the answers given in the previous questionnaire. This interval corresponds to the period necessary to analyze the reliability of measurements of the health status using the test-retest reliability test (14) .
ParticiPants
The number of participants in the process of translation and adap tation of the survey (pretest) amounted to 20 students. Seven ty students aged between 18 and 30 years participated in the psycho metric validation phase. Of these, 30 were from the Faculty of Health Sciences and the remaining 40 were from the Department of Sciences and Engineering of the University of Beira Interior. All participants were duly informed about the aim of the study and signed an informed consent form.
survey
The object of study was the Convergence Insufficiency Symptom Sur vey (CISS), which comprised 15 items and assessed the presence and frequency of symptoms typical of convergence insufficiency. In each question the subject indicates the frequency of each symptom on a Likert scale with scores ranging from 0 to 4, according to the following frequencies: never (0), infrequently (1), sometimes (2), often (3), and always (4) . The points of all 15 items were added to determine the final score, which ranged from 0 to 60 (11) .
Procedures
Before the translation and validation, we requested the questionnaire in digital form and a written authorization from one of the authors of the original survey (1) . After obtaining the authorization and the approval of the ethics committee to conduct the study with students of the University of Beira Interior, the work instrument described below was performed.
translation and transcultural adaPtation Process
To obtain a scientifically based translation and transcultural vali dation of the survey from its original language (English) into the target language (Portuguese), we adopted the methods proposed by Beaton (2000) and Gjersing (2010) (2, 3) . The process involved three steps, from the initial translation to the final version of the CISS (designated CISSvp), as summarized in table 1.
First step -Initial translation: two independent translations (designated T1 and T2) were performed by two bilingual translators working in completely different areas of expertise. A first assessment meeting was conducted, when a panel composed of two visual health professionals, one social sciences professor, one neurologist, and two independent translators analyzed T1 and T2 in depth, comparing them with the original questionnaire. This assessment resulted in the establishment of the third translated version of the questionnaire after consensus among all parties involved (T3 version).
Second step -Back-translation: The T3 version of the questionnaire translated into Portuguese was translated back into English by a professional translator, who did not know the original version, resulting in a back-translated version (Tr-t). A second assessment meeting ensued, with the presence of the same panel that attended the first meeting and the professional translator. In this meeting, the original questionnaire, the T3 version, and the Tr-t version, were analyzed, compared, and rated. Small changes were made to the syntax, resulting in the fourth version of the questionnaire (T4 version).
Third step -Final revision: in this phase a pretest was conducted through the assessment of the T4 version of the translated questionnaire by 20 university students to determine inconsistencies and interpret the content of the various items. At this point, the option "I do not understand the question" was added to the answer options for each item. In addition, the assessors were asked to comment on the questions that raised doubts. Following the analysis of the pretest results, the final format of the Portuguese version of the questionnaire was prepared (CISSvp).
Psychometric validation of the scale
Psychometric validation of the scale was performed according to the guidelines proposed in previous studies (15) . The following ana lyses were performed: interitem internal consistency, temporal stability, and interobserver reproducibility.
The analysis of internal consistency aimed to determine whether the questionnaire items were correlated with each other. The internal consistency coefficient provided an estimate of measurement reliability, on the basis of the assumption that items that assess the same constructs must be correlated.
Stability of the instrument, or test-retest reliability, was assessed using Spearman's coefficient to determine the correlation or the association strength between the two instances of the administration of the survey. The intraclass correlation coefficient (ICC) was used to determine the degree of concordance between the measurements taken by different respondents (16) .
STATISTICAl ANAlySIS
All statistical analyses were performed using the IBM SPSS Statistics software, version 20. The reliability of a Likert-type scale was assessed using Cronbach's α coefficient. This coefficient assesses the internal consistency of a set of items, i.e., it evaluates the degree of coherence (relatedness), with an aim to determine whether those items measure the same parameter and whether they can be summed into a single score. The values >0.7 were considered acceptable (13) . The reliability of the instrument was assessed using the following tests: Spearman's correlation coefficient, to determine the association of CISSvp survey score between the two assessment instances and to determine temporal stability, and the intraclass correlation coefficient (ICC), to evaluate the degree of concordance between the measurements taken by distinct assessors. The degree of concordance of ICC values was determined as proposed by Bland, i.e., acceptable: <0.4, good: 0.41-0.6, very good: 0.61-0.80, and excellent: 0.81-1.0 (16) .
RESUlTS

survey translation and adaPtation
During the first step of the translation and adaptation into Portuguese, difficulties emerged when translating and adapting questions 10 and 11. Question 10 was translated in a similar fashion by the two translators: "sente dor nos olhos. " Question 11 was translated differently by the same translators: "sente os olhos doloridos" and "sente os olhos inflamados, " and these versions raised controversies among the panel members. Therefore, a separate interview with 10 students was proposed, when they were asked to opine on the interpretation of the two questions. They concluded that the translation of question 11, "sente os olhos inflamados, " was the most adequate.
The remaining steps of the process did not raise any controversy.
In the third step of the process, the result of the pretest did not indicate any inconsistencies in the interpretation of the items of the translated survey. The overall result of this entire process, which is presented in Annex A, is the draft of the final Portuguese version of the CISS survey.
Psychometric validation of the survey
The answers of the survey administered to both groups of students, one group from the Department of Health Sciences (FCS) and the other from other departments of the University of Beira Interior, were analyzed to validate the translation of the instrument. The mean score differences between the two groups of students were analyzed using the Mann-Whitney test, which indicated that the survey score of FCS students and the score of students from other departments were not significantly different ( Table 1) .
The internal consistency of the scale was determined for the sample evaluated by FCS students and that evaluated by students from other departments, and for the total sample of respondents. This assessment indicated moderate to high reliability for all groups ( Table 2 ).
The analysis of the overall total internal consistency, and the internal consistency when one item was eliminated (Table 3) , in both the test and retest, revealed that all items contributed to a higher consistency. However, the exclusion of item 6 neither decreased the overall consistency nor contributed to a significant increase in internal consistency. The Cronbach's alpha obtained in the retest (0.918) was slightly higher than that obtained in the test (0.893). Moreover, as this was a translation and adaptation of an instrument into another language, it would be useful to compare this data with those from other populations and cultures.
cissvP survey reliability analysis
The temporal stability was assessed via the test-retest reliability analysis, by interpreting the Spearman's correlation coefficient between the score of each item in each evaluation. Table 4 shows the Spearman's rho coefficient for each item and for the overall score.
The correlations between the answers from the first and the second survey assessments varied between 0.504 (item 5) and 0.844 (item 3). Using the scores proposed by Maroco, correlations were high for items 1, 3, 8, 11, and 13 (scores between 0.70 and 0.89), and moderate for items 2, 4, 6, 7, 9, 10, 12, 14, and 15 (scores between 0.40 and 0.69) (17) . The overall scores obtained on the two instances of the survey assessment exhibited an excellent correlation, which led us to conclude that CISSvp had a good temporal stability.
ICC between the two assessment instances was 0.924 (95% CI: 0.880 and 0.952). The mean difference between the survey's overall score of the first and second assessments was 0.75 ± 3.53 points, indicating minimum bias between the two evaluations (sign test: Z score, -1.162; p, 0.245). 
